DNA metabolism in mycobacterial pathogenesis.
Fundamental aspects of the lifestyle of Mycobacterium tuberculosis implicate DNA metabolism in bacillary survival and adaptive evolution. The environments encountered by M. tuberculosis during successive cycles of infection and transmission are genotoxic. Moreover, as an obligate pathogen, M. tuberculosis has the ability to persist for extended periods in a subclinical state, suggesting that active DNA repair is critical to maintain genome integrity and bacterial viability during prolonged infection. In this chapter, we provide an overview of the major DNA metabolic pathways identified in M. tuberculosis, and situate key recent findings within the context of mycobacterial pathogenesis. Unlike many other bacterial pathogens, M. tuberculosis is genetically secluded, and appears to rely solely on chromosomal mutagenesis to drive its microevolution within the human host. In turn, this implies that a balance between high versus relaxed fidelity mechanisms of DNA metabolism ensures the maintenance of genome integrity, while accommodating the evolutionary imperative to adapt to hostile and fluctuating environments. The inferred relationship between mycobacterial DNA repair and genome dynamics is considered in the light of emerging data from whole-genome sequencing studies of clinical M. tuberculosis isolates which have revealed the potential for considerable heterogeneity within and between different bacterial and host populations.